The yeast histone acetyltransferase A2 complex, but not free Gcn5p, binds stably to nucleosomal arrays.
We have investigated the structural basis for the differential catalytic function of the yeast Gcn5p-containing histone acetyltransferase (HAT) A2 complex and free recombinant yeast Gcn5p (rGcn5p). HAT A2 is shown to be a unique complex that contains Gcn5p, Ada2p, and Ada3p, but not proteins specific to other related HAT A complexes, e.g. ADA, SAGA. Nevertheless, HAT A2 produces the same unique polyacetylation pattern of nucleosomal substrates reported previously for ADA and SAGA, demonstrating that proteins specific to the ADA and SAGA complexes do not influence the enzymatic activity of Gcn5p within the HAT A2 complex. To investigate the role of substrate interactions in the differential behavior of free and complexed Gcn5p, sucrose density gradient centrifugation was used to characterize the binding of HAT A2 and free rGcn5p to intact and trypsinized nucleosomal arrays, H3/H4 tetramer arrays, and nucleosome core particles. We find that HAT A2 forms stable complexes with all nucleosomal substrates tested. In distinct contrast, rGcn5p does not interact stably with nucleosomal arrays, despite being able to specifically monoacetylate the H3 N terminus of nucleosomal substrates. Our data suggest that the ability of the HAT A2 complex to bind stably to nucleosomal arrays is functionally related to both local and global acetylation by the complexed and free forms of Gcn5p.